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Amendments To the Claims ; 

i 

Claun 1 (Original); A hopper closure assembly for opening and closing a discharge opening in 

a hopper containing granular material, the hopper closure assembly comprising: 

! 

a gate frame surrounding the discharge opening; 

a gate moveably mounted to the gate frame from a closed position m covering relation over the 

I 

discharge opening to an open position uncovering at leasit a portion of the discharge 

i 

opening for removal of the granular material through theldischarge opening; 
the gate having a leading edge that moves across tlie discharge opening when the gate moves 

i 

between the open and closed positions; 

i 

a raising structiu:e that engages and raises the leading edge of the gate when the gate moves to the 

closed position and that lowers the leading edge of the gate when the gate moves away 

j , 

from the closed position toward the open position. 



Claim 2 (Currently amended): The hopper closure assemli>ly of claim I wherein the gate 

I 

utilizes a weight force of the granular material acting on the gate to assist in movement down the 

I 

raising structure^ 

i 
j 

i 
! 

Claim 3 (Original): The hopper closure assembly of claim. 1 wherein the raising structure is a 

i 

ramp. 



I 

Claim 4 (Original): The hopper closure assembly of claim 1 wherein the leading edge has an 

j 

attached angled member and the gate frame has a receiving edge that accepts the angled member. 
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Claim 5 (Original): The hopper closure assembly of claim 1 further comprising a closure 
mechanism mounted on the gate frame to move the gate for operjing and closing the discharge 
opening. 



Claim 6 (Original): The hopper closure assembly of claim 5 wherein the closure mechanism 
has a rotatable member; 

i 

an elongated arm having a secured end fixed for rotation with th6 rotatable member of the 

closure mechanism and a free end extending alongside the gate frame; 
a guideway attached to the gate having a toothed face and a smooth face, the guideway toothed 

face resistively engaging the rotatable member so rotation of the rotatable member moves 

I 

the guideway longitudinally; 
a raceway mounted on the door frame; 

a roller wheel attached to the door forward the leading edge and roUingly engaging the raceway; 

i 

roller wheels attached to the door frame and rollingly engaging d^e guideway smooth face. 

I 

Claim 7 (Original): The hopper closure assembly of claim 6 wherein the door frame lias 
opposing side edges and opposing forward and rear edges; the raceway being mounted on the 
opposing side edges. 



Claim 8 (Currently amended): A hopper closure assemblyjfor opening and closing a 

i 

i 

discharge opening in a hopper containing granvilar material that t|y gravity has a weight force 
extending toward the discharge opening, the hopper closure assembly comprising: 

5 
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! 

a gate frame surrounding the discharge opening; 

1 

a gate moveably mounted in approximately a horizontal direction t o the gate frame from a closed 
position in covering relation over the discharge opening to an open position uncovering at 

i 

least a portion of the discharge opening for removal of the granular material through the 
discharge opening; 

j 

the gate havuig a leading edge that moves across the discharge o]|>ening when the gate moves 
between the open and closed positions; 

the leading edge having an angled member that angles away fronii the discharge opening and the 
granular material within the hopper, whereby the weight jforce of the granular material 
engages the angled member during movement of the angled memberg afe from the closed 

position to the open position and includes a horizontal ccjmponent force that is in the 

j 

dhection of movement of the gate fr'om the closed to the 'open position. 



Claim 9 (Original): The hopper closxire assembly of claim 8 fijirther comprising a raising 

j 

i 

Structure that engages and raises the leading edge of the gate when the gate moves to the closed 
position and that lowers the leading edge of the gate when the gate moves away from the closed 

i 

position toward the open position. 

i 

I 

I 

I 

I 

Claim 1 0 (Original): The hopper closure assembly of claim 8 wherein the gate has a following 

i 

edge opposite the leading edge, the leading edge approximately level with the following edge. 

j 



i 

i 
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! 

Claim 1 1 (Currently amended): The hopper closure assembly of claim 8 wherein the angled 
member is L-shaped and the gate frame has a receiving edge that accepts the L-shaped kadi»g 
edg emember . 

i 

j 

Claim 12 (Original): The hopper closure assembly of claim 1 0 Ifurther comprising a rai sing 
structure attached to the gate frame that lifts the leading edge of the gate relative the followijQg 
edge, 

i 

i 

Claim 13 (Original): The hopper closure assembly of claim 12 Wherein the gate pivots upwardly 
from the following edge. 

i 

i 

Claim 14 (Original): The hopper closure assembly of claim 12 wherein the leading edge of the 

gate is adapted to move downward from the raising structiu^ to assist in opening the discharge 

I 

opening. | 

1 

Claim 1 5 (Currently amended): A hopper closure assemblyifor opening and closing a 
discharge opening in a hopper containing granular material, comprising in combination: 
a gate frame engaging the discharge opening; 

j 

a gate opembly mounted in the gate fi-ame for longitudinal and vertical movement; 

I 

a leading edge on the gate adapted for vertical movement; 

i 
I 

a raceway upon the gate frame permitting longitudinal movement of the gate; and 

a raising structure within the raceway permitting lhs.vertical movement of the leading edge. 



7 
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Claim 16 (Original); The hopper closure assembly of claim 15 Vherein the raising structure is a 
ramp. 

I 

i 

Claim 17 (Original): The hopper closure assembly of claim 15 Wherein the gate has a following 

i 

edge opposite the leading edge, the following edge maintained approximately parallel the 
longitudinal axis when the leading edge is raised. 

I 

5 
t 

» 

Claim 1 8 (Original): Tlie hopper closure assembly of claim 1 5 wherein the leading edge of the 

gate is adapted to move downward from the raising structure to assist in opening the discharge 

j 

opening. ■ 

j 

Claim 19 (Currently amended): A method of opening a hopper closure assembly having a 
hopper containing granular material and a discharge opening bellow the granular material 

whereby the granular material by gravity has a weight force directed toward the discharge 

j 

opening^ the method comprising: 

j 

moving in approximately a horizontal direction a gate having a ijeading edge from a closed 

position wherein the gate covers the discharge opening to an open position wherein the 

i 

gate opens the discharge opening to pennit the granular material to move through the 
discharge opening; 

angling an angled portion of the leading edge of the gate away f^om the discharge opening 

whereby the weight force of the granular material actingjon the angled portion will exert a 

j 

horizontal component force on the gate in the direction of movement of the gate from the 

i 

closed to the open position. 

8 
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Claim 20 (Original): The method of claim 1 9 further comprisiiig providing a raising structure 

i 

upon the gate frame to elevate the leading edge of the gate, permittiiig the leading edge to move 

i 

from the receiving edge by descent from the raising structure. 

! 
! 

Claim 2 1 (Original) : A method of opening a hopper closure assembly having a hopper 
containing granular material and a discharge opening below the granular material whereby the 

granular material by gravity lias a weight force directed towaid the discharge opening, tlie 

I 

method comprising: 

moving a gate having a leading edge from a closed position wherein the gate covers the discharge 

I 

opening to an open position wherein the gate opens the discharge opening to permit the 
granular material to move through the discharge opening,' 

i 
I 

guiding the leading edge of the gate in a direction away from the discharge opening during 

movement of the gate from the closed to the open positions; 

f 

providing a raising structure upon the gate frame to elevate the leading edge of the gate, 

permitting the leading edge to move from the receiving edge by descent from the raising 
structure, 

! 

I 
I 

Claim 22 (Original): The method of claim 21 further comprising the step angling an angled 
portion of the leading edge of the gate away from the discharge opening whereby the weight 
force of the granular material acting on the angled portion will exert a hori2X)ntal component 
force on the gate in the direction of movement of the gate from the closed to the open position. 

! 

9 
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Claim 23 (Currently amended): A method of opening a hopjper closure assembly, 

I 

comprising: 

j 

providing a hopper containing granular material and a discharge bpenlng below the granular 

material whereby the granxilar material by gravity has a weight force directed toward the 
discharge opening; 

i 

providing a longitudinal sliding gate which parallels a plane defined by the discharge opening; 
providing a dov^Tiward anpled leading edge upon the sliding gatei the leading edge exposed to 1jh^ 

granular material when the gate is in a closed position wherein the gate co vers the 

discharge opening: 

moving a-the g ate ha ving a l eadiftg-edge-from a closed position wherein -the gate oovoro tho 

discharg e-epeoiitg-to an open position wherein the gate opens the discharge opening to 

j 

permit the granular material to move througli tlie discharge opening; 

I 

interacting the granular material with the gate to assist in movement; 
guiding the leading edge of the gate in a direction away from the 'discharge opening during 
movement of the gate from the closed to the open positions. 



Claim 24 (Original): The method of claim 23 further comprising providing a raising structure 

i 

upon the gate frame to elevate the leading edge of the gate, permitting the leading edge to move 

! 

from the receiving edge by descent from the raising structure. 



Claim 25 (Original): The method of claim 23 fiirthcr comprising angling an angled portion of 

the leading edge of the gate away from the discharge opening whtereby the weight force of the 

I 
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granular material acting on the angled portion will exert a horizontal component force on the gate 
in the durection of movement of the gate from the closed to the qpm position. 



11 
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